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Page 108, line 22, “between 0.05 and 0.0100 per cent’’ should read “‘ between 0.05 and 
0.100 per cent.”’ 

Page 217, heading, ‘‘The Citrus-Root Nematode Tylenchus Semipenetrans’’ should 

read ‘‘The Citrus-Root Nematode Tylenchulus Semipenetrans.”’ 
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ILLUSTRATIONS 


PLATES 
Corn-LEaF BLotcH MINER 


Puate I. Fig. 1.—Large corn leaf, showing blotch mines. Fig. 2.—Young corn 
leaf from breeding cage containing six larve. Fig. 3.—Shows how mines 
occasionally fill with water. Fig. 4.—Millet leaf showing feeding punc- 
tures. Fig. 5.—Large corn leaf with three larve in the same tunnel. 
Fig. 6.—Section of leaf shown in figure 5 slightly enlarged. 


Fig. 7.— 
Straight mine ending in a slight blotch in a large leaf 


/ 


Pate II. Fig. 1.—Rearing shelter used for Agromyza parvicornis and other 
insects at La Fayette, Ind. Fig. 2.—Rearing cage used for Agromyza 
Da sl oe er rT Cr carrer es a ee eRe eee AEC 

PLATE III. Fig. 1.—Agromyza parvicornis, the corn-leaf blotch miner: A, Dorsal 
view of adult; B, antenna of female; C, head of male; D, hypopygium of 


male; E, ovipositor of female. Fig. 2,—Pleurotropis utahensis, a parasite 
of Agromyza parvicornis: Adult 


Pate IV. Fig. 1.—Closterocerus tricinctus, a parasite of Agromyza parvicornis: 
A, Dorsal view of adult; B, side viewof antenna. Fig. 2.—Opius diastatae, 
a parasite of Agromyza parvicornis: Adult. Fig. 3.—Opius succineus, a 
parasite of Agromyza parvicornis: Adult 


PuLatE V. Fig. 1.—Derostenus punctiventris, a parasite of Agromyza parvicornis: 
Adult. Fig. 2.—Opius utahensis, a parasite of Agromyza parvicornis: 


COLORATION OF THE SEED Coat oF COWPEAS 


PiatEe VI. Fig. 1.—Transverse section of the seed coat of a cowpea, similar to 
that shown in text figure 1, but showing the relative thickness of three 
layers, as on the seed. The cells are not expanded with chloral hydrate. 
cu, Cuticle; a, palisade layer; 6, middle or hour-glass layer; c, basal-color 
layer. Fig. 2.—Seeds of cowpeas, showing some of the variations in the 
style of marking of the seed coat 


EXPERIMENTS WITH APPLE LEarF-Spot FuNGI 


PiaTe VII. Fig. 1.—Apple leaves from Tennessee, showing typical spots of the 
frog-eye disease. Fig. 2.—Spores of Alternaria mali, which is capable of 
enlarging dead spots on apple leaves. Fig. 3.—York Imperial apple leaves, 
showing spots enlarged by Alternaria mali 


Eremocitrus, A New Genus oF Harpy, DroutH-RESISTANT CiTROUS FRUITS 
FROM AUSTRALIA 


PLATE VIII. Eremocitrus glauca (Lindl.) Swing. Grown from seed from the 
Condamine River near Chinchilla, Queensland, Australia. Fig. 1.— 
Desert kumquat grafted on the Australian finger lime (Citrus australasica). 
Fig. 2.—Desert kumquat grafted on the wood-apple (Feronia elephantum). . 
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Two New Woop-DEstrRoy1InGc FuncI 


PLATE IX. Fig. 1.—Fomes putearius from the wood of Larix occidentalis, showing 
a typical pileate fruiting structure; also a section through the resupinate 
form. Fig. 2.—Larix occidentalis, showing decay of the wood by Fomes 
putearius. Fig. 3.—Pinus ponderosa, showing disintegration of the wood by 
Fomes putearius. Fig. 4.—Pseudotsuga taxifolia, showing the typical decay 
caused by Fomes putearius. Fig. 5.—Picea engelmanni, showing the differ- 
ent stages of the decay caused by Fomes putearius 

PLATE X. Fig. 6.—Trametes setosus on Pinus monticola; resupinate form. 
Fig. 7.—Trametes setosus on Pinus monticola; sessile pileateform. Fig. 8.— 
Trametes setosus: common formon Thuya plicata. Fig. 9.—Trametes setosus 
on Larix occidentalis. Fig. 10.—Thuya plicata, showing decay of the wood 
caused by Trametes setosus. Fig. 11.—Trametes setosus: Transverse section 
of the pores, showing the numerous setz 


IDENTITY OF PERIDERMIUM FUSIFORME WITH PERIDERMIUM CEREBRUM 


PLATE XI. Fig. 1.—A globoid swelling formed by Peridermium cerebrum on 
Pinus echinata, showing the cerebroid arrangement of the ecia. Fig. 2.—A 
fusiform swelling caused by Peridermium fusiforme on Pinus taeda, showing 
asimilar cerebroid arrangement of the ecia. Fig. 3.—A leaf of Quercus rubra 
bearing the telia of Cronartium cerebrum from an inoculation with eciospores 
of Peridermium cerebrum on Pinus virginiana. Fig. 4.—A leaf of Quercus 
phellos bearing the uredinia of Cronartium cerebrum from an inoculation 
with the eciospores of Peridermium fusiforme 


IDENTIFICATION OF SPECIES OF FuSARIUM OCCURRING ON THE SWEET Poraro, 
IPOMOEA BATATAS 


PLATE XII. Fig. AW—Fusarium batatatis, n. sp.: Mycelium stage with blue 
sclerotial plectenchymata on steamed potato tuber. Fig. B.—Fusarium 
batatatis, n. sp.: Ochreous- to salmon-colored pionnotes on the same me- 
dium, but from a transfer of a single sickle-shaped conidium. Fig. C.— 
Fusarium batatatis, n. sp.: Wine-red acid color modification of the fungus 
on steamed rice, turning blue with alkali 

PLATE XIII. Figs. A-G.—Hypomyces ipomocae (Hals.) Wollenw. Fig. H.— 
Fusarium incarnatum (Rob.) Desm. Fig. J.—Hypomyces cancri (Rutg.), 
n. comb. Fig. A.—Hypomyces ipomoeae: Ascospores. 1, Ellipsoidal 
shape; 2, form of a double paraboloid; 3, overripe, slightly swollen stage; 
4, separation of the two cells in overripe stage. Fig. B.—Hypomyces 
ipomoeae: Asci with a paraphysis. Fig. C.—Hypomyces ipomoeae: Peri- 
thecium. Fig. D.—Hypomyces ipomoeae: Chlamydospores. 1 and 3, 
lateral; 2, intercalated and terminal; 4, intercalated within a conidium 
(conidio-chlamydospore). Fig. E.—Hypomyces ipomoeae: Perithecium 
formed by spiral coiling of a lateral hypha. Fig. F.—Hypomyces ipomoeae: 
False conidial heads produced at the end (1) of conidiophores by spores 
suspended in drops of water. The conidiophores sprang from an old con- 
idium which was separated into two parts, one of which was dead (a). Fig. 
G.—Hypomyces ipomoeae: Normal conidia, 1, More curved at the ends 
than the other spores; 2-7, tri- to quinque-septate spores. Fig. H.—Fusa- 
rium incarnatum (Rob.) Desm.: Conidia, a, short, 6, slender; 1-3, normal 
5-septate conidia; 4, lanceolate; 5, exceptionally large; c, pedicellate base 
without heel. Fig. J.—Hypomyces cancri (Rutg.), nm. comb.: Mature 
conidia, the first one (1) being especially large 
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PLATE XIV. Gibberella Saubinetii (Mont.) Sacc. Figs. A-C.—Gibberella 


Saubinetii: Perithecia grown in pure culture. Fig. A.—On stem of Vicia 
faba, with two ostiola surrounded by a collar of large peridial cells. Fic. 
B.—On wheat grains showing the ascus ball after one-half of the peridium 
had been lifted by a longitudinal section. Fig. C—On Irish potato stem, 
without a distinct collar. Fig. D.—Gibberella Saubinetii: Two asci with a 
paraphysis. Fig. E.—Gibberella Saubinetii: Ascospores, 1, with slightly 
swollen cells, overripe; 2, normal shape; 3, dried condition. Figs. F-G.— 
Gibberella Saubinetii: Normal conidia grown on Irish potatostem. Fig. F.— 
12 days old. Fig. G.—6 days old, culture watered more; therefore the 
conidia are broader than in figure F. Fig. H.—Gibberella Saubinetii: Ab- 
normally multiseptate conidium about to germinate. These conidia are 
frequently to be found with swollen cells in young, and sometimes old 
cultureson the parenchyma of potato tubers. Fig. J.—Gibberella Saubinetii: 
Plectenchymatic parts of a stroma, formed by closely interwoven chains 
of swollen cells which have a thick membrane and brown to red contents 
with many vacuoles. Fig. K.—Gibberella Saubinetii: A number of conidia 
formed in young cultures on the moist surface of potato cylinders. Septa- 
tion (1, 3) and shape (2) rarely normal; 4, mother conidium broken into 
two halves (a, b), both of which have developed some small conidiophores 
SOC CLG: COTES WON IRE cao 5 sic ee civeen Jacek oaks oWeaecpdendes ces 286 


PLATE XV. Fig. A.—Hypomyces ipomoeae (Hals.) Wollenw.: Sweet-potato strain. 
1, 2, Grown in pure culture on cotton stem; 3, on maple stem; 4, on wheat 
straw; 5 and 6, on potato cylinder. Fig. B-C.—Hypomyces cancri (Rutg.), 
n. comb.: The hemp strain found with perithecia on a dead taproot of hemp 
at the soil level. Fig. B.——Grown on steamed corn kernels. Fig. C.—1, 
Perithecia from the original field material; 2, 3, Grown in pure cul- 
ture on cotton stem. Figs. D-G.—Gibberella Saubinetii (Mont.) Sacc.: 
The mycelium stage. Fig. D.—Grown on stem of Robinia, which was more 
or less reduced when single ascospores of these perithecia were transferred 
to fresh moist steamed stems of plants. Fig. E.—Grown on wheat straw. 
Figs. F and G.—Grown on cotton stem (on almost dry wheat straw the 
stroma could be reduced still more and completely disappeared in some of 
tie later colteres oie Cities MCCUE)... 5 5 non icidee tics chscecenertececs 286 


PLATE XVI. Fusarium spp. on sweet potato with and without known perfect 
stage, grown on sterilized vegetables. Figs. A-E.—Fusarium batatatis, 
n. sp. Fig. A.—Microconidia. Fig. B.—1, Intercalated and terminal 
chlamydospores; 2, In young stage; 3, Branch from sclerotial plectenchy- 
mata; therefore no true chlamydospores; 4, Chlamydospores formed from 
the content of conidial cells (conidio-chlamydospores); 5, Mature chlamydo- 
spores. Fig. C.—Two conidia anastomosing, one of them producing 
microconidia. Fig. D.—Normal conidia from sporodochia. Fig. E.— 
Conidiophore from a sporodochium. Figs. F-P.—Characteristic conidia 
of different species of Fusarium. Fig. F.—Fusarium hyperoxysporum, n. sp. 
Fig. G.—Fusarium acuminatum Ell.and Ev. Fig. H.—Hypomyces ipomoeae 
(Hals.) Wollenw. Fig. J.—Fusarium culmorum (W.G. Sm.) Sace. Fig. 
K.—Fusarium radicicola, n. sp. Fig. L.—Fusarium incarnatum (Rob.) 
Sace. Fig. M.—Fusarium caudatum, n. sp. Fig. N.—Fusariwm orthoceras, 
var. trisebtatum, n. var. Fig. O.—Gibberella Saubinetii (Mont.) Sacc. 
Fig. P.—Fusarium caudatum, var. volutum, n. var........ 066 e cence 286 
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MUTATION IN EGYPTIAN COTTON 


PLATE XVII. Field of Egyptian cotton (Gila variety) in blossom at the Coop- 
erative Testing and Demonstration Gardens, Sacaton, Ariz., on July 1s, 
1 C0) i 
PLATE XVIII. Fig. 1.—A plant of the Yuma variety of Egyptian cotton, photo- 
graphed on July 15, 1913, showing the well-developed vegetative branches 
and the rather poorly developed lower fruiting branches. Fig. 2.—A plant 
of the Pima variety of Egyptian cotton, photographed on July 15, 1913, 
showing the absence of vegetative branches and the presence of well-de- 
veloped fruiting branches at the low nodes on the axis. Fig. 3.—A plant 
of the Gila variety of Egyptian cotton, photographed on July 15, 1913, 
showing in comparison with the Yuma variety (Pl. XVIII, fig. 1) a smaller 
development of the vegetative branches 


PLATE XIX. Leaves of the Yuma variety of Egyptian ‘cotton taken from the 
main stem and showing the strong tendency in this variety to produce 
5-lobed leaves 


PLATE XX. Leaves of the Pima variety of Egyptian cotton taken from the main 
stem.... 


PLATE XXI. Leaves of the Gila variety of Egyptian cotton taken from the 
main stem 


PLATE XXII. Involucres of Egyptian cotton. Fig. 1.—Nubari variety. 
8 6 A PREIOD isix i050 canmauclsnuninh ees wish aie cts RN rms ee ss 
PLATE XXIII. Involucres of Egyptian cotton. Fig. 1.—Pima_ variety. 
Rs Pre rere ee RIL Cree ae eee re RL ee 
PLATE XXIV. Bolls of Egyptian cotton. Fig. 1.—Nubari variety. Fig. 2.— 
Vea vetiety; Tish: >. PU VAIO «oo vais cae cic onde se csseese ces 
PLATE XXV. Bolls of Egyptian cotton. Fig. 1.—Mit Afifi variety. Fig. 2.— 
Gila variety. Fig. 3.—Big-bolled strain of the Gila variety. Fig. 4.— 
ETRE NN os. oe ccien esc sarieivecs oo div mew nee ew meas eee mere Vin oe ee 
Fruit-Rot, Lear-Spot, AND STEM-BLIGHT OF THE EGGPLANT CAUSED BY 
PHOMOPSIS VEXANS 


PLATE XXVI. ‘Damping off’’ of seedling eggplants which had been sprayed 
with organism No. 113 (Phyllosticta hortorum).......cccceceeeeeseneeues 
PLATE XXVII. Seedling eggplants from the pot shown in Plate XXVI, show- 
ing the presence of pycnidia and the effect of the funguson the stem.... 
PLATE XXVIII. An eggplant leaf sprayed with organism No. 104 (Phoma 
solani), showing the characteristic spots and pycnidia formed therein. ... 
PLATE XXIX. Fig. 1.—An eggplant fruit produced by a plant grown on the 
Potomac Flats and mummified as a result of spraying with organism No. 104 
(Phoma solani), Fig. 2.—A photomicrograph of a cross section through 
pycnidia formed on the calyx of an eggplant 


PLATE XXX. A section through the fruit of an eggplant which had been sprayed 
in a moist chamber with organism No. 113 (Phyllosticta hortorum) 
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HEAD SMuT OF SORGHUM AND MAIZE 


PLATE XXXI. Fig. 1.—Head smut in ear of maize. Fig. 2—Head smut in 
TROP MEG. s. 5 055)56. ne ce ewadactifensaGieaidenat cneegmea at neeavens 


Piate XXXII. Fig. 1.—The three American species of sorghum smut on 
Blackhull kafir: (a) Sphacelotheca cruenta, (b) Sorosporium reilianum, (c) 
Sphacelotheca sorghi. Fig. 2.—Head smut, Sorosporium reilianum (Kithn) 
McAlp., on ‘‘sumac’’ sorgo, San Antonio, Tex., October, 1913 


PLATE XXXIII. Fig. 1.—Section through young sorus, showing hyphal aggre- 
gates preceding spore formation. Fig. 2.—Section through immature sorus. 
Note the fibrovascular bundle on the left, about which the spores, none of 
which were as yet quite mature, were developing in groups even in the 
Cg. Ue SOE ew meine eR er ET rein eit eet yt 

PLaTeE XXXIV. Fig. 1.—Growth on carrot agar at various temperatures; 
cultures about 6 weeks old. Figs. 2 and 3.—Twenty-two days’ growth on 
synthetic glucose agar (fig. 2) and on carrot agar (fig. 3). Fig. 4.—Chlamy- 
dospores formed in culture in peptonized maltose solution 


Piate XXXV. Fig. 1.—Smutted culms of Amber sorgo, showing the charac- 
teristic sterility of the main panicle. Fig. 2.—Proliferated head of Black- 
hull kaoliang, with one normal and one smutted head. Fig. 3—Head- 
smut infectionexperiment. Control pot (see Table V, plat B, No. 8) on left; 
inoculated pot (Table V, plat B, No. 3) on right, showing three smutted 
plants 


PLATE XXXVI. Panicular formation in apex of proliferated sorghum flower. 
Longitudinal section, showing presence of hyphe of head smut 


PLatE XXXVII. Longitudinal sections through the growing points of two of 
the buds indicated in text figures 1 and 2, showing hyphe of the head smut. 
Fig. 1.—Bud 3 of culm Br. Fig. 2.—Bud 7 of culm N2 


Brrps AS CARRIERS OF THE CHESTNUT-BLIGHT FUNGUS 


PLATE XXXVIII. Old blight canker on chestnut, showing the work of wood- 
WOCNEIG 8 bi iS xs noe Race emnde ciet ated aera aada Mae eee debate tis 
PLATE XXXIX. Series of cultures 9 days old obtained in the test of bird No. 
Se; & DROW CROC BOE ie: cs ce csiacedcid do edadasidvangds Taaner ieee eel eoeaeees 


A NEW SARCOPHAGID PARASITE OF GRASSHOPPERS 


PLATE XL. Fig. 1.—Sarcophaga kellyi: Adult male fly, dorsal view. Fig. 2.— 
Sarcophaga kellyi: Head of male, front view. Fig. 3.—Sarcophaga kellyi: 
Head of male, lateral view. Fig. 4.—Sarcophaga kellyi: Hypopygium of 
male, lateral view. Fig. 5.—Sarcophaga kellyi: Left half of main forceps of 
same, ventrolateral view. Fig. 6.—Sarcophaga kellyi: Lateral view of same. 
Fig. 7.—Sarcophaga kellyi: Head of female, front view 


PAPAYA Fruit Fiy 


PLATE XLI. Fig. 1.—Toxotrypana curvicauda Gerst.: Female. Fig. 2.—Toxo- 
trypana curvicauda Gerst.: Male. ...........0.ceccecescrccececccctecerecces 
PLATE XLII. Fig. 1.—Toxotrypana curvicauda Gerst.: Eggs. Fig. 2.—Toxo- 
trypana curvicauda Gerst.: Larva. Fig. 3.—Toxotrypana curvicauda Gerst.: 
Puparium. Fig. 4.—Papaya fruit infested with larve of Toxotrypana curvi- 
cauda Gerst 
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TEXT FIGURES 
Corn-LeEAF BLotcH MINER 


Fic. 


~ 


. Map of the United States, showing distribution of Agromyza parvicornis, 
ERG NORE ER GEE aoa ios ish scr ehin 5:5 60 wa sist arsl esate atoiwigie ce 

2. Tip of corn leaf, showing work of Agromyza parvicornts, the corn-leaf 
blotch miner: a, Egg; 6, newly hatched larva in mine; c, — 
PMBCUREPT OE GRUB. 6.50.03 :s.0stenwniaciccnn nea sess xx 

Agromyza parvicornis, the corn-leaf blotch miner: Full-g -grown n larva; a. 
sp., anterior spiracles; p. sp., posterior spiracles. ss 

Agromyza parvicornis, the corn-leaf blotch miner: Mouth hooks of larva. 

Agromyza parvicornis, the corn-leaf blotch miner: Puparium; a, dorsal 
view; 5, ventral view; c, view of posterior extremity . 

. Pleurotropis utahensis, a parasite of Agromyza parvicornis: Larva 
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COLORATION OF SEED Coat oF COWPEAS 


Fic. 1. Transverse section of the seed coat of a cowpea with the cells expanded 
with chloral hydrate so as to show the structure of the three layers: cu, 

Cuticle; a, palisade layer; b, middle or hour-glass layer; c, basal-color 

Re eC ee mer re cr Me re Ne 

2. Outer surface of the seed coat of a cowpea, showing the upper ends of the 
SRN MEER i5if arog areca aren s REG Ree AS TIC RoRIT ROOT Aas Me REA 
BEHAVIOR OF Cup CURRENT Murers UNQER CONDITIONS NOT COVERED BY 

STANDARD RATINGS 


Fic. 1. Standard-rating curve on logarithmic scale, as developed by U. S. Bu- 
reau of Standards, for new cup meter, with points developed “ae rating 
the same meter at Calexico, Cal., under conditions similar to those 
under which it was originally rated and under other conditions not met 
Pee RE NS, 5 os since cans Geiveeae aides Vesa oer wes 

2. Rating curves and individual points on logarithmic scale, developed 
in the rating of a new cup meter at the hydraulic laboratory of Cornell 
University by holding the meter nearer the surface of the water and 
nearer the sides of the channel than is done in the usual rating 


3. Vertical velocity curves, showing error due to using standard rating for 
points near the surface and bottom, Orr ditch, Nevada............. 
4. Curves on logarithmic scale, showing relation between rate of vertical 
movement of a cup meter and velocity of water as indicated by the 
revolutions of the turbine due to vertical movement in still water. . 


Eremocitrus, A NEw Genus or Harpy, DroutH-RESISTAN’T CiTROUS FRUITS 
FROM AUSTRALIA 


Fic. 1. Eremocitrus glauca: Twigs from a syntypic specimen collected by T. L. 
Mitchell, near Forestvale, Queensland, Australia, on October 17, 
1846; from Gray Herbarium. A, Spiny twig showing a single flower; 
B, spineless sterile twig; natural size. C, tetramerous flower seen 
POSEN IRE 6d Boe etna 


2. Eremocitrus glauca: Fruits and seed teins Tambo, Queensland, Austra- 
lia. A, large pyriform fruit, natural size; B, small oblate fruit, 
natural size; C, cross section of a 4-celled fruit, showing four seeds 
and numerous pulp vesicles, natural size; D, a single, short-stalked 
pulp vesicle; E, seed, showing rugose testa.......... Satan nie eee 
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Fic. 3. Eremocitrus glauca: Seedling plants grown from seed from near Chin- 


chilla, Queensland, Australia. A, young seedling with hypogeous 
cotyledons still inclosed in the seed coats, natural size; B, an older 
seedling with a very long taproot, natural size; C, a cataphyll........ 
4. Eremocitrus glauca: Flower from which petals and stamens have fallen; 
showing pedicel, calyx (one sepal cut away), disk, ovary, style, and 
stigma; froma specimen collected by Robert Brown, Sept., 1802 (?), 
Upper Head, Broad Sound, Queensland; in National Herbarium, 
Ween Bh Gis caiv enes icone aisucdeancsetedsendedueseesuuans 
5. Eremocitrus glauca: Cross section of leaf from near Forestvale, Queens- 
land, collected by T. L. Mitchell on October 17, 1846; in Gray Her- 
RRND cs Fence ussS ew ccvndeerereedoteRatekenceuantuavareecgduns 


6. Eremocitrus glauca: A hair from the leaf of a plant grown from seed from 
Tie CHIMETIin, | CURE. 6 6.6. cncene cdvcdns tere cnlcevnnsia Saas 
7. Eremocitrus glauca: Cross section of the epidermal region of a 1-year-old 
twig from near Forestvale, Queensland, collected by T. L. Mitchell 
on October 17, 1846; in Gray Herbarium. A, thick-walled epidermis, 
two strata of palisade cells, and inner cortical parenchyma; B, a 
stomate at the bottom of a deep narrow pit................00- 0008s 


RELATION OF BACTERIAL TRANSFORMATIONS OF So, NITROGEN TO NUTRI- 








TION OF CiTROUS PLANTS 


Fic. 1. Diagram showing relative nitrogen-fixing power, nitrifying power, and 


salt content of soil samples from good and poor areas in an orange 
grove which was unproductive and markedly chlorotic throughout. 
The good areas were themselves very unproductive. Black columns 
show good areas; hatched columns indicate poor areas............. 
2. Diagram showing relative nitrogen-fixing power, nitrifying power, and 
salt content of good and poor areas in an orange grove that produced 
a fair crop of marketable fruit. The poor areas were unproductive. 
Black columns show good areas; hatched columns indicate poor areas. 
3. Diagram showing relative nitrogen-fixing power, nitrifying power, and 
salt content of soil samples from good and poor areas in an orange 
grove which showed decided symptoms of chlorosis associated with 
small yields of low-grade fruit. There was but a slight difference in 
the vigor of the orange trees growing upon the good and the poor 
areas. Black columns show good areas; hatched columns indicate 
POI ONEON Gc hhc eric ecateguvecacuens eect ema cnee eeeeeeeeecea’ 
4. Diagram showing quantities of salts found in crust samples of soil from 
the same areas illustrated in figures 1, 2, and 3 


5. Diagram showing effect upon nitrate nitrogen in samples of California 
soil of additions of 2 per cent of green vetch, green barley, and ma- 
UiGPE AMIR CRI ox. de vo nacnss ncescnctaceiouucunceucedeneuates 

6. Diagram showing effect upon total nitrogen, not including nitrate 
nitrogen, in samples of California soil of additions of 2 per cent of 
green vetch, green barley, and mature barley straw................ 


. Diagram showing effect of additions of 2 per cent of green vetch, green 
barley, and mature barley straw upon the nitrifying power of samples 
OF COMME WON si hi 60's si nese wrerigenae ue Hinde meuedemaeee ess 
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ARoMA oF Hops: A Srupy oF THE VOLATILE OIL WITH RELATION TO THE 

GEOGRAPHICAL SOURCES OF THE Hops 
Page 
Fic. 1. Relative ester content of various hop oils....................0c cee eeee 127 
2. Fractionation curves of hop oils from the crops of 1906................ 130 
3. Fractionation curves of hop oils from the crops of 1907...............+. 13 
4. Fractionation curves of hop oils from the crops of 1908................. 132 
5. Fractionation curves of hop oils from the crops of 1909.............-... 133 
6. Optical-rotation curves of hop oils from the crops of 1906. ee ee ee 
7. Optical-rotation curves of hop oils from the crops of 1907............... 138 
8. Optical-rotation curves of hop oils from the crops of 1908............... 139 
9. Optical-rotation curves of hop oils from the crops of 1909............... 140 
10, Ester-number curves of hop oils from the crops of 1906 ................ 143 
11. Ester-number curves of hop oils from the crops of 1907................. 144 
12. Ester-number curves of hop oils from the crops of 1908................. 145 
13. Ester-number curves of hop oils from the crops of 1909..............4. 146 
14. Fractionation curves of original and saponified hop oils................ 153 
Citrus-Root NEMATODE 

Fic. 1. Tylenchulus semipenetrans: Mature and half-grown females, with their 

head ends permanently embedded in the feeding root of a Citrus 

tree. This is a plant parasite similar in many ways to the notorious 

gallworm Heterodera radicicola, a, Tail end; b, vulva; c, excretory 
VOTES AB Oj CH A AIRED isn e's cisinis sihw hire sens ede ea we A wie eee aos 218 

2. Healthy Citrus root magnified 5 diameters. Note the size and form 
of the healthy root endings. Compare with figure 3................ 218 

3. Citrus root attacked by the parasitic nematode Tylenchulus semipene- 

trans, magnified 5 diameters. The parasites are shown ata. They 
are shown black, but in reality are yellowish or brownish.......... 219 

4. Tylenchulus semipenetrans: Lateral view of full-grown male. a,Lip 

region; b, spear; c, 3-bulbed base of spear; d, oesophageal lumen; 

e, median oesophageal bulb; f, nerve ring; g, cardiac oesophageal 

bulb; h, beginning of the intestine; 7, large intestinal granule; k, 

small intestinal granule; J, anus; m, spicula; , excretory pore; 0, 
spermatocyte; p, vas deferens; g, spermatozoon.................. 220 

5. Tylenchulus semipenetrans: Female ready for fertilization. a, Lip 

region; b, guide of spear; c, shaft of spear; d, lumen of cesophagus; e, 

median oesophageal bulb; /, nerve ring; g, cardiac oesophageal bulb; 

h, beginning of intestine; 0’, ovary; n’, duct of renette; n, excretory 

pore; 7, vulva; s, wings of the cuticle; /’, deteriorated anus; 7, 
COINAGE oon ohn crewed ESSE Nos SER ATRT AUER ENC RET 221 

6. Tylenchulus semipenctrans: Larva, soon after hatching from the egg. 

a, Lip region; b, spear; c, 3-bulbed base of spear; d, lumen of the 

cesophagus; e, median oesophageal bulb; /, nerve ring; g, posterior 

cesophageal bulb; h, beginning of the intestine; 7, large intestinal 
granule; k, small intestinal granule; , excretory pore; 7, terminus.. 222 

7. Tylenchulus semipenetrans: Young larva of male undergoing the first 


or second molt. a, Lip region; a’, lip region of sloughed skin; 
b, deteriorating spear; b’, spear of the sloughed skin; d, lumen of the 
cesophagus; e, median cesophageal bulb; f, nerve ring; g, cardiac 
cesophageal bulb; h, beginning of the intestine; j, large intestinal 
granule; k, small intestinal granule; n, excretory pore; 0, immature 
internal sexual organ; ], developing male sexual opening; 7, terminus 
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Fic. 8. Two half-sections of Citrus root magnified 30 diameters: a, Healthy 
root; 6, diseased root 


9. Tylenchulus semipenetrans: Posterior portion of adult female. The 
portion shown is located outside of the Citrus root. a, Blind end of 
the coiled single ovary; 6, anterior portion of ovary; c, posterior 
portion of ovary; d, renette cell; e, duct of the renette cell; /, excre- 
tory pore; g, vulva; h, terminus; i, uterus; 7, cuticle; k, somatic 
granule; /, junction of ovary with uterus; m, posterior end of ovary 
With OVlees Leady 00 Cit WHRROR.. <5. ce nia. cdicinedinscecnd ceew ences 

10. Pot containing Citrus seedling. a, Brood capsule; b, label of same at- 
tached to capsule by means of a thread which passes down through 
the soil 


11. Longitudinal section of a glass brood capsule enlarged 10 diameters. 
a, Glass tube shown in longitudinal section; b, thread encircling 
capsule, shown in cross section; c, finest mesh linen cloth held over 
bottom of filter capsule by the encircling cord }; d, layer of filter 
paper, for convenience shown black; e, f, disks of filter paper; g, 
nematode egg embedded in Pasteurized orange-root detritus and 
CE SIMO soc ek gna ceatoodastidincenetacmerdeekaleewaelaenn 


12. Mononchus papillatus Bastian: Rather immature female specimen 
which has been feeding upon Tylenchulus semipenetrans. a, Two 
of the innervated papilla existing on one of the six mobile lips; 
b, one of the lips; c, dorsal pharyngeal tooth; d, one of the three 
longitudinal chitinous ribs of the pharynx; e, pharyngeal cavity; 
jf, cesophagus; g, muscular layer of the body; h, cuticle; 7, one of 
the cells of the intestine; j, 7, 7, oral spears of three ingested Tylen- 
chuli; the spear in the intestine near the vulva is accompanied by 
an undigested portion of the lumen of the cesophagus of the Tylen- 
chullus; k, nerve ring; /, blind end of the anterior ovary, which, being 
behind the intestine, shows less clearly than the posterior ovary; 
m, nucleus of one of the intestinal cells; n, vulva; 0, anus; /, 
terminus; g, anal muscles; 7, rectum; s, cardia; ¢, spicula of an 
IpEGtber Male DUONG MUNA cea ce danituinn cee ene latin ew awetesass 

13. Tylenchulus semipenetrans: Young female about to undergo its second 
molt. a, Lip region; b, spear; b’, spear which has been sloughed 

off; d, lumen of the oesophagus; e, median cesophageal bulb; /, 
nerve ring; g, cardiac oesophageal bulb; h, beginning of the in- 
testine; k, larger intestinal granules; n, excretory pore; n’, renette 
cell; o’, blind end of single immature ovary; 1, developing 
uterus; /’, remnant of rudimentary anus; 7, terminus.............. 


PELLICULARIA KOLEROGA ON COFFEE IN Porto Rico 


Fic. 1. Early stage in development of group of hold-fast cells of Pellicularia 
MAMI Circe cues fkccccanindwcen coat dds wecdstetaecas cenateseks 

2. Appressoria of Venezuelan candelillo fungus from an old, fully de- 

WO ICOEE CURIE ori ona ndlcnensse iwc henencunke <p eaeuds cents screws 

3. Spores of a fungus accompanying Pellicularia koleroga 
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ABILITY OF STREPTOCOCCI TO SURVIVE PASTEURIZATION . 
age 
Fic. 1. Results of heating streptococci for 30 minutes at various temperatures. 323 
2. Results of heating streptococci (classified according to source) for 30 
pimtites ab VALINNA TEMPETANIIGS 6.5565 cae cess cscs ci secenataescees 324 
3. Results of heating streptococci (classified as typical and atypical) for 
0 mnititttes at various temperatited. 6.66. cinco ce scaisccsicseccesveeees 327 
Fruit-Rot, Lear-Spot, AND STEM-BLIGHT OF THE EGGPLANT CAUSED BY 
PHOMOPSIS VEXANS 
Fic. 1. Some microscopic characters of the fungus Phomopsis vexans: a, Pycno- 
apores; b) conlidiophores; c, OtyIOspOres. 2... 6.6. cece ees eens 336 
HEAD SMUT OF SORGHUM AND MAIZE 
Fic. 1. Diagrammatic representation of the occurrence of infection in the nodal 
buds or branches of several sorghum plants......................065 346 
2. Diagram of Plate XX XVII, figure 1, showing the positionofthehyphe.. 347 
3. Curves summarizing for different years the percentages of infection in 
plantings of sorgo after all-hot-water treatments and in control plant- 
MB ca oasccnpnra outers tae a oe een ake a aheinee Girwalig ee wae es 349 
4. Curves summarizing for different years the percentages of infection: 
First, in plantings of Red Amber sorgo after modified hot-water 
treatments at all temperatures and of all durations, but after pre- 
soakings of various duration; and, second, in control plantings (not 
RUREE URC OE RIED 6 icc os cic osin cn isccan savud aew dene a veenes ee 350 
5. Curves summarizing for different years the percentages of infection in 
plantings of Red Amber sorgo after modified hot-water treatments at 
all temperatures and of all presoakings, but after treatments of 
UPA nics eras Sa oni MATES osc EK Ao oc eee ene oseaeais 351 
6. Curves summarizing for different years the percentages of infection in 
plantings of Red Amber sorgo after modified hot-water treatments of 
all durations of presoaking and treatment, but at various tempera- 
| EE eRe CEST eT Ee a ee ee Oe ee ene 352 
7. Curves summarizing for different years the percentages of infection: 
First, in plantings of sorgo after all seed treatments; and, second, in 
Io 8 aici sasha See tow ans ae ace wan les eta 353 
OxIDASES IN HEALTHY AND IN CuRLY-DwarF PoraTors 
Fic. 1. Rate of development of the aerial portion of potato 7h and mean 
rate of development of all the single shoots in one hill.. : 378 
2. Curve showing oxidation of leuco base of malachite green ; in n the pres- 
ence of the juice of green potato shoots. . : 379 
3. Curve showing oxidation of aloin in the presence of the j juice of green 
PRINS 5 ono sedi 65s (ene Sem y <sick sales apace tak has 379 
4. Curve showing oxidation of tyrosin in the presence of the juice of 
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5. Curve showing oxidation of phloridzin in the presence of the juice of 
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6. Curve showing oxidation of leuco base of malachite green in the 
presence of the juice of potato foliage. ...........0..ccsecesccsesesess 382 


7. Curve showing oxidation of pyrocatechol in the presence of the juice of 
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Fic. 8. Curve showing oxidation of phloridzin in the presence of the juice of 
i ere erry Meer e rece ere PTO rT Ter Tere 384 

g. Curve showing oxidation of o-cresol in the presence of the juice of 
PRIONUIN INNS 6 fun Sec facscseueysanabawedeadsseEleencecevaveterces 384 

10. Curve showing oxidation of m-cresol in the presence of the juice of 
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11. Curve showing oxidation of p-cresol in the presence of the juice of 
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12. Curve showing oxidation of m-toluidin in the presence of the juice of 
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13. Curve showing oxidation of pyrogallol in the presence of the juice of 
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14. Curve showing oxidation of @-naphthol in the presence of the juice of 
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15. Curve showing oxidation of tyrosin in the presence of the juice of 
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16. Curve showing oxidation of hydrochinone in the presence of the juice of 
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Brrps AS CARRIERS OF THE CHESTNUT-BLIGHT FUNGUS 

Fic. 1. Spores other than those of Endothia parasitica obtained by the micro- 

scopic examination of the centrifuged sediment from the test of bird 

No. 7, a downy woodpecker: a, Brown; b, dark brown; c, brown; d, 

cyanophyceous; e, brown; f, nearly black; g, smoky; h, brown; ¢, 
brown; 7, brown; k, brown; /, cyanophyceous.................000- 418 

2. Spores other than those of Endothia parasitica obtained by the micro- 

scopic examination of the centrifuged sediment from the test of bird 

No. 23, a brown creeper. Brown-spored forms appear to predomi- 

nate: a, Hyaline; 6, hyaline; c, dark brown; d, nearly black; e, hya- 

line; f, light brown; g, smoky; h, pale smoky; 7, dark smoky; j, 

hyaline; k, pale smoky; 1, dark smoky; m, smoky; n, hyaline; 0, 

brown; p, hyaline; g, dark smoky; r, hyaline; s, very dark, almost 
PONE ood dees eedanecetsencbekdaruagusenesassccadanananesiaceais 419 





